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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve availability and 
over discharge resistance of a positive electrode active 
material by constituting it by higher cobalt oxide taking y- 
oxycobalt hydroxide having the surface distance between 
crystal surfaces in the specified range and the mean 
valence number of cobalt higher than a specified value 
as a main component, and solid solution grains taking 
nickel hydroxide as a main component. 

SOLUTION: The mean valence number of cobalt having 
the surface distance in the range of 5.5 to 7 &angst; is 
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3.0 or more. It is desirable that y-oxycobalt hydroxide 
contains K + of 20 to 33 mol.% in a crystal in relation 
to cobalt atom and that it contains Na + of 20 to 33 mol.% 
in a crystal in relation to a cobalt atom. It is 
desirable that the amount of higher cobalt oxide 
taking -jroxycobalt hydroxide as a main component is in 
the range of 2 to 10 wt.% in relation to the amount of 
solid grains taking nickel hydroxide as a main 
component It is desirable that the nickel hydroxide 
solid solution grain having coating layers of cobalt 
oxide has the mean grain diameter in the range of 5 
to 20 urn and that the coating layer has the thickness of 
0.2 jam or less and coats the whole grain surface. 
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=i/</u h^^(C*t LT 2 0 - 3 3 m o J %C0N a + 

^•ig B B Brtsr>(c^w-roz >^#fa>-roit*^2 3te« 

[0 0 3 2] n*E2 7li, t£«R*rffi*ffll^c»Jfe{C 
^oito'SJ?!^ 0 0- 7 0 0 nm) OMRH 

*#3. 5%^±T\ 8ft4 5 0nmiS« (Mfe) 

^(ffiii^3. Octt) L^Xrfco=»^<^ FB§fb^T*1S?i$ 

Tsui v wmmxtoz, 

[ 0 0 3 3] |g*^2S(l, 3/</b hBMtftOlftBIJi*: 
W^-57KBi c fb^ ^^/Hg(*^(i?^l/^ 5-20 
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ftttj&s, =«^MST(C*rLt2 0-3 3nio 
{b** s , M?tM^L"C2 0-3 3mo 1 %ON 

[oo3 4] §s*g3 r/u^7 v wm&fsmjEktt 

KUBSr^L^ttft^S'ir^B*!*^ (Co (O 
* £ ygT L X ftL^r * S t5 s T ^ # V frfem "C AMx ft M 



^^bs^^titt, utrEajne^Sr^ftws-caK 

[0 0 3 5] :rt\ Co (OH) oSSNiSW 

(Si) O^J^tcJ: 9 =ry</u hlg^Th^ (HC0O0-) 
iltSSL, rWgSM^a.^->T* «2) cos 

[0 0 3 6] 
[Si] 



Co (OH) 2 +OH — >HCo0 2 -+H 2 0 (i£fl?R/fc) 
[0 0 3 7] K2] 
H C o Oo-+ 1X2 H 2 0 +l/40 : 

— C o OOH + OH- (Kfb • WttlSfS) 

dS*#-T5!fH«-e**.4filcL*^e> (S3) J: 9 (c [0 0 3 8] 

HffiRiSWtc (o*9«WSr«£te-flc) ttfkUTWjfcco [S3] 
(S4) lirco#iam^cogg^ 

Co (OH) o+OH — ^CoOOH + H 2 0+e- (DtlRfkS^) 



[0 0 3 9] 

[S4] l/40 2 +l/2H : 0+e — >OH- 

^\ iffi^at-eijifSiBJOfc^ics^^c o ooh 
(»*±I4 3. Ojffi) & L-C»ELrtu&^ RiSS:5*< 
a»t6^.i:[:J:oT, 3. 0 (ffi <fc 9 y -t^y 

*BMk="</u Kct-eBWk-rsr. i^'T-§-5 0 r.<z>« 

[0 0 4 0] )^±cD2oco^nir^(.-oi>rf^L< %SS 

h<OTiV$ y **SilS— coiSftttt (Si) M{£#i->5 C L 
rt»U MxJijllK 3 0lI%^KOH*gjgf6 0'Cfl 

HCo 0 2 -+ 1/6 0 2 -l/3 C Ov0 4 +OH 

'</u hSrSPSi-fS i (S3) oiic J: 9S!jJ:o=»/</u 
hRftt*#£ia-r5 c wOi:#R«#ffT-C«i (S4) 
co^^^i^lB^ice- 9, (S3) <PS^(iiSiffifiS«cii?T 

^^S^I^o r £ , OH-itS'rd<to: t (S 
3) , 02««&*<-*-5;i.t (S4) , &£Xf3if&L 

C o (OH) ,+ 2/3 OH- 

-1/3C OoO^H- 4, 



s ic l fc sr. n is <d mm ?M&-r gz>^<om& -em 

LtRj||tt»t5i, (Si) <Dlg-f ^-vo^JSg^TBg 
J:*!?, KiE^»Jti-5 e — *\ (S2) (Dmt&iZX 

it, £.zit='<*> hmj*>&+ftiz.Etm -tew 

Jfi<c*5i:, #cd (S5) <o»IStE«cJ:t). #Sti^S. 

Ll^C o304 (C offfi$C : 2. 6 7) ^4*Lt 

[0 04 1] 
[S5] 

(BJSJCE 1 ) 

5) t % 7;^!Ji/j^OOH-^t>oM^^.i: 
^o/~* (S3) <OSi£3&sflEjk-*-5c tRco|& 

ffl»W(cT^5fe*«c: (S4) 75S+»(-ji*i* . 
It (S3) (Oftte9(c (S6) OBISiE*se^Se 
[0 0 4 2] 
[S6] 



/3HoO+2/3e- (S'JS^ 2 ) 
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tllWfe^ftS, :^itoblt, Co (OH) 2 

[0 0 4 3] «#*3 lE«<0»EJCi3^T 

H ifSiIlt% Co (oh) oMNitr^/I 

i<i2 • isiic^ito^ ^ drsdikwi mmn 
^ £ mil ( cgff £ ?&K £ -e# ?s-r % < * 

cora^^r^f^tefflp^ic^ro. RfbOittTOISoaDSft^S 

[0 04 4] 3 2 *irE«S<OrtKffii«5#lc: 

tJD^IS^ff z_ 6ii.T*3 ^ ll Xftrt* bS3 XIM^ 

W*Lfct>. SHbL/c^-f <5<D£ 

[ 0 0 4 5 ] l»*^3 311, huEC o (OH) 2 »«N 

-C* y , J^««Btt-t(OJW*flS 0 . 2 ,j m^Tl:ft 

5-1 2m2/g^5:.i:r#®>to c 2p±9taS^ 
±fEiaffl rt # I fe^JgS; S 05 f&T^5I & (c J: £ „ 
ffi m ^ ;t ■— g; g co IE t£ *■ * ;L 5 n i /j s T 1 # ft i \ IS m 



ft 5 c * b = y a> e> ^-r 

<tofc^ tt US tt&^ffi 4: t£?f L S£ # * t » 

ii^Co (OH) 2 »aNi^BETJtSiaii± 

[0 0 4 6] !S*^3 4tt, *&EiS2xei3J:Df|R3X 
Slc*5lt5*D|ft?aS^, 9 0-13 Ot^o^ i:^ 

g< , i '<v^htz *) i^m$m t^^fto r > ^ 
■rv^id»e>. »* u< i 3 o c c*-^^e 

?fiffiii9 0-13 0'C>to^/j^^ LI \ 

[0 0 4 7] 9*53 5 11 M1ET^^7 y*»iRliKO 
HfcolMiNaOH^TKMT'fcoT, ^(7)8gl^4 0 
Ii%J:^T^^ JLo^O«T«H Co (OH) 

L^^L^^6*3g^<30SS-(LRtSO loB07'nt^i L 
Til *K<fc = ^^ h^T/u^7 y tK^^Ic^^LT^^^ 
/u h»-Y^>^*filcL, S&(cr^«tW^->^»*i:S 

^3g{c^LTi±, *>5tS^)i07;^ ^ TKiSiR^asia 
T -efe^^Di tC^SE L T V ^ ft h * I \ SI M-t" o 

(|g*^3 4 (cELfctoS^^Oififfl) Trfeo 

«*s*twiii'»^s±fl-LT«*ifi«3fls«< 

t^mi^t, (5t3) «fc0OH-«*#*l**j&s» 

4 0li%J: 9 ^ot(7)^lt^, 
[0 04 8] if:7/^ y*«JR<0«T**±E^iSBI 

» (mil ta,$ \)mK&&m*iz&tt<D-mtm 
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o-cRWtctea^rfT? r .t^TtftiN, 

[0 0 4 9] 

1) 

1. iK<* = ^<^ hSHb^cofFlg 

*»{t-^ lmo 1 / 1 (OBKBfts^ 

h*@i£&&*(c;&D;L. 3 5*CX*Jkfem<Dp Hit* 1 2 

»a*/?-S<E>SS4*i& (J CPDSi»g7r^^ 
: 3 0-4 4 3) £r*rr 5 r. £ &X»@*r«M£"C, 

© ^ ^-^m^mm* (semi wmx\ sbicat 

*4-Ott*ffia^ 2 5 m2/ gt^^r.^BE TftM ct 

[0050] $£it#[a^;T (K^^y^^f) 

ft, *#K»* K^*^**McSxt> fctiLT 1 1 0 C C 

£ Axfc 7 r - * a. 7 1* t ft 0 . ^ ti ■ (c ffot StYb 
LT, »<bSiC5:^*S*^:fc« -t<oa*tW«r» 9 HI U 
H9\<oftfc = '<>i> httffcttx £»fc c 7k@£fb# y 

[0 0 5 1 ] 2 . lEHtOfNK 
iEffiOSfii^irftS*^^^ ^B*f*«HW±, Jl*q 
^EJlT^jfe^rffli^T-frjaftLfcc i"ftto*>. «E»:=^$r 

Lft/js&*»-ft^- h y ^*^&^&*(.Liji§TU «tt 
CO tJcS* f b ~ y 5r ;u @« f«£^ £ W UJ $ -fr 5 *a= *: « n 

mmmttn&mmtm 2. 0 g / c c . 1 

0 p mTfeo fc^ 

[0 0 5 2] - 9 LT»bi'lfc*»-ft-y Jr/UH 

iSttI^7!)4Lfc c :ojS«iH7 7 y £^?L£9 5 



U 8 0 : C^firt-erdl^t c ^<D|o-^7U 
7^ffll-Tl_W0. 7mm.fcft5 ± SlCEESELfc, -t 

[0 0 5 3] J*SJfe=3^u HMfctty (Cot^Tt±El:B 
(c. 7K»ffc=.y ir^H*ft:«tTFO 1 0 OlMlc, Sui£ 

3. «^(^».i:IE«Ol¥« 

±e-cmiuh l *: 3 10^ * ^/ujesicov nt, *mm.m 
^vatst^atts^fefts-fe^^i^—^, 7 -8 N^TK^fb 

9. 4/5At^X^»8tl 6 0 OmAh^y Jr 

[0054] (D^imm 

±fe3l^tMJlU- h0. 1 Cm ATI 5 R$m 
SSL, ttt^-bO. 2CmATtifE^l. OV 

5t^^^@©tf?:jBStfc, r. 5 LTi'J^LTtm^l 
lEtlcoSfft^S (IE^^(c^tlL7t7Ki$fb^^ 

!<7)lMM2 8 9mAh/grii:f:l6) T#J^^ 

[0055] ©a»K#«<o«*isia* 
®mmmzTLtznm-^i^x, i«h^-f ic 

m AT 1 . 2mm3t,mL. ftt^-UCmAttftt 
SE/jS l . 0V(;>i5*Tatcf*5t>f^^45t-<^ 

COfiift* 1 Q^StffittTfl^it. 4 

— hi Cm AT 1 . 2 B^PbItc^ L , L h 1 C m A 

TtillE/^ 1 . 0 VKftfc* -e»«:s-e:s*>r ^ 

iE^(c^^o m?\k<Dm: aiEj a* m l ^ c 

[0 0 5 6] ^^x^:iT(73«a!l^|f aSS*«r, jES^^PSJ 
<^WJ«:E»IT (*i) (c*-T c • 
[0 0 5 7] 
[*1] 
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99. 2 


98.6 


n/<;P h 8Kb ft y 


99. 4 


98.6 


* lift n /< ;U h 


81. 9 


75. 6 



[0 0 5 8] Zi'lXVWbfrKXol^ =i 
4. 1 . aSJfe=i/</u hKffctax 

4. i. i. &&m^ mm. m&conm 

EP^rotf^J: 5 @*fft 20/jUO c J: t> 7 0° *"C 
^t c -^^M(c^^^fb^^O^I±^W% J CPDS 

LTct < ^^tl tl^ v -^^VTkS^L— .y £rH- (77 
4 J^^r : 6 - 7 5) OlElJf/^-y(:/j^^ j; < — g 

fc c ::^y -^-^v*Sf (b~ yir^ 

(2. ^tjfifc (ct < *Pb*l-fc t>C0-e. P. O 1 i v a h<0 
J . Power Sources, 8 (1982) 22 

9-255. m) i-xzt. mm*) cm^mmm 

cO*ISfb^t-J:t-<r c *S^|Sl«Ctt^s#ftLT*5y , * 

co^#:=r/</u hlSfb^x tBEttlg— g^T^^-^^ : F 
eSO, (NH 4 ) 2S0 4 .^>^L, r. ia.*r«JfiK«C« 
tt$-£fc e 'cOiSMT, 2ai»J*|^BSOCo'ft 
XI F e 2 +^t>^F e 3 +-f *>-^i:fflHtU gJmC 

O^a^ I c PK3te:»*rtcj;t>«lrL (Sttl), — 

8£ % ffl i * g§ f b 3Stc iK ^ { c J: o T * tf> ( ^ a fl! 2 ) c 



2. 0 4- ($112)/ (SMl)ti5tf»1? 

[0 0 6 0] £fc. i^liJSUI^Wft^^^ httfbttx* 

##*r4r3»6U P]^b^(ctiK+^#?SE L. 
W^te^/u MS^O^/u** 1 0 0 i L7t±t£\ fc)2 

# (1 =i ^A- h ttffc*{C43t t - ^ *r /t I^fb^ > fRl C 

< y -^oS^Kfb^o^ B B Btll3t/j^?£i-o >8RU 

ti 1 (C^Lfc 1 2^(7)t £ -^CD 9 ^^d^ft < (5 

*fjEIt<c|El*f*^tt^4: ^n-fc6ocDH (hk 1) Co 
ffiBIHIt*^)»ft<5it*ti:«)5i (*2) Oil 

[0 0 6 1 ] 
[^2] 



b 


k 


1 


dobs(A ) 


I/IOobs 


0 


0 


3 


6. 85 


100 


0 


0 


6 


3. 42 


35 


1 


0 


1 


2. 43 


20 


I 


0 


2 


2. 39 


25 


1 


0 


5 


2. 10 


22 


1 


1 


0 


1.42 


13 



[ 0 0 6 2 ] 4 . 1 



2. ifl*^a:i»<!OInaE4:*4'L(c*r 
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(*2) lCffiLfc«5t(3\ P. Benson6^3/^ 
hffilllc|ia-f SSFSEi: ItE lectrochim. A 
eta, 9 (1964) 275-280. ^(C^L/c 

"anodic C o OOH ( 1 ) * *5*fifitt(Cffift 
TgtfflLT^o, ttb!4BI3:iK+-C, "anodic 
Co OOH (1) * Sr*»T. ®raiB6. 8Atti£{c^ 
l^XSWa*Fftr—^*:#X-5=^/^ hg^ib^^r a j3 -c o 

»-e»e>n-5»«tt<o&Lv«ft« "coho; >ik 

ofcitOcilftlil 3. 13AT% ciAJjftiDmmffi 

~ y y ^ > ^ <d mi ic ii l r a; < g w An e n -c v *s 

H. Bode b<7)^^ (Electrochim. Ac 
t a , 11 (1966) 1079-1087. ) ICS 

tt*r^^Ot&^Of*S^ISi6e>n*5tlE^ "a n o d i 
c Co OOH (1) " ^ (*2) iCELfcJIika/^ 
HBMt^xtt, %-CoOOH" (y -*-*">*BMfc 

[0 0 6 3) T/U# y KftJfeffl^ttSS^CjEffiOs/^/U b 
SS»D»Jtf>W5£i: It, *f 6 5 (19 8 
8) 2 8 -4 0. IC*5V^T. *»ft=y-Jr/HCj3itS 
H. B o 6 e b<DftMtmMlZ % 2 filfi<07KKffc =1 ^/l- F 

t , iffiepjcisaiLfc.wn e> 2m<o=is<>i bmtvoi*. 
w^.m,^x^mt^tiot c(**-ifii<Dffimiw^4. 4 a 

H. Bode6^g>l^fel -^{- t^ttA 
"0 -Co OOH" -blip -Co (OH) 2 ©cH4 

(4. 6 5A) tkt&LX c ^fa<Dmm&i-wmm% 

fi-tc ^lt:(7) 7-CoOOH" It, ^o^-6<il 
P. Benson e>/j> "C oHO," ifrLfcttfttt 
(JCPDS77^'K1iCoO (oh; s 
^: 7-169 c c«t^|filOffilHlffili4. 3 8 4 A) £ 

[0064] coo (oh) tazmtm** »4-¥-6* 

"CoHO; ±rffc£il£; ttP. Benson b^i 
oOOH" >^t£^tlo^^7COt)^(CL"C J ^>5>:) , 



oT. W;il*JB3 7 gWAMtt^RttSfi'll, p 3 7 1 
( 1 9 9 6) . "C«ftSia.fcJ:5*tt*tt^fi^CoO 
(oh) (c o o£T/u^7 y m^^mMfb^lsHtL 

TWbti-fcfc^)^ -ff^Co 3 0 4 S:4tf 6 ) 0>«fltffc 
^KjII, a*«4SrlTt-£ "J-CoOO 

H ?? ^^S«M^tTl^tO.!:%^bix5 c 
[0065] 4. 1. 3. hK^ttttOSiJSicov^ 

EJL±<cjg-<fc3^A httfttt (Wc*iMtW r-ifo 

»3g£. H. BodeWV7^7ACgoTt^ 
Sir, H20J;5lc45. (l«07/^yfMi*I 
«S;iEffi-ej:<fflo6ia.'5 2«=i^u httffc«K -T**? 

^>a-Co (OH) 2, 0-Co (OH) 2> C o OCT) 3 
fill, a -Co (OH) 2 //(l)coRJf(^J:ot, ^f;C 

(OH) 2 ^>»btoo f£oT. *ia.6>«ii»«(Oi: - 

j3 -C o OOHlC^ffc-Toc (MU — lft(c_k|&O0 
-Co (OH) o(7)^ B B 0 ^|l^;^, ^cSB^^Hti 
RiSW*-iiff"r5©©5te«Ri£:(c*5t^T(i, Kit 

) : o J: 5 ClfM S iife ]3 - c o o o H 

[0 0 6 6] — ^JSMl-feit^**^^^ hK{tft 
x (tWv-CoOOH) J-Co (OH) 2 

^5»?S!*Bfefb:(cj: «9#btL/zC t^b, Hl2 ^cd@o^ 

/UT'lii3 — N i OOHO)MIiaoT§^Cy-N i 
OOH//Mto^.!:/j^^xtl^/)\ =^</t h!C^ 

fiiDic<pi tf£M $ 4x o e :tnt fi-CoOOH© 

l^tMT'fcoCoO (OH) qS475^ /3-NiOOH 

^ # — £rirt 5 > ijio/j^ Tr h o C 

[0 0 6 7] El2(c:|i^LTl^*l^^ a/</^ 
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i: - * ^ B£ f t XM ft 5 ,£ # $ e> <c 2 o fc 

-rz>m%m. t5ioii7^/nsco 3 o 4 (eaiwk 

M6{b*(l, Stiif*#ft«<»af-ettftv^s, =»^h 
^t>:HCoo 2 -^ itg//^ y **»E(Cig<l¥-J- 
©„ (BU r.O#Ku6S % !U2^co(3), ®, ©^^SISM 

y<Dmmm^ tn^ tntMW t* # ft i \ ttcot * 

hg£ik^{c4#Wcoc o 3 o 4 l4«lA¥WlcI» 
T3c£-Cfc5 c Sot, B2^(CTFLfe*B»^l:»liaSia 

fc, ®, ©, ©^SHkt-^TIi, »(aotl^ 
lc<B»2. 6 7<DCo 3 o^MU ^nJi^S^ftfc 

SSfk^ £ — ^ 5r BNk$> i is. El 2 co£n < a>ft 9 SfW L 

t#55ffi, ft -5 ■£ fc Ho ?5 >fc 5 C 

[0 0 6 8] Jfcfc:. IffiOP. Benson bO^Cflt^ 

m:S. 4 A) ^b*0WrLT. »6W;o-Co (O 
H) 2 -efe5 c ^Lt, r*i.4:KOH*«}R*-e«ft{t 
^I£fkL7cfi£tO "anodic Co OOH ( 1 ) w <D 

nod i c C o OOH (2) " II, y-CoOOHi: 
— U<D8-C oOOH^J:0C o 3 0 4 tf^l£ L7tt>cotc: 
tl^-To c :©J:54o-y©ll«i;J:oTt7-Co 
OOHiJMlp5 c flu. 7/^y§tSiffi^f^ 
jESMa — Co (OH) 2 &WHmVit%k *(ci±, fltftfctc 
& i'S L T > 6 ID 7D H ffi - f * ~e ( C fc £ fl g R$ ffl £ H - 
5cOT\ Z(DffllZ©<DRlfctmts>Zttte*). 

Tkm*PX-tkWirzzk-?»it "Co ho/ i*, 

Bt*fc5a-Co (OH) J®^iaotl3-C 
o (OH) 2 >ft'J, at^TiKf <0«#R*«c J: 9©o 
S^fk/j^l/^T^c^^cor-fco, ^ti-(ioi>-c^, Sift: 

St— 3K* S . -til-^Xa -C o (OH) .coiffe. /3-C 
o (OH) -tOS-ttfe, CoH020^fe!:^LT^ 
V. S-rPe^l^ft^tO^^^btLo, 
[0 0 6 9] 9 (•-, B2lC*lfcy>f7 ? 7 J*X 

■fkW ^*»i<0-r-<-C^/fft<KW^^e>ia.-5 c -t L 
*5§0^<oi*i(fc=i^</u hssfktax as 3 (ffi=t u iiS&ft 
y - c oooh^'j . :ixiii.^^7/^ y smtfiffl 

IE m ^ I " I +?F ft L ft a» o fc CO T* fe 5 r t *s to 75 -5 , 

-4. i. 4. ssa«iS{cBB-r5*« 

y-^VTfcgg/k^n, h £ LTfffl$i'l5i 



»%##{CLfc c I3t\ y -^-^rvTKKfk^^^ hi* 
W ic I ^5 if * ^b b b K JK L , 9 tt«5S ^ W U 7t =i ' < 

IfilA^bEfc^^^ haoHJBMBJUttABCOlftD iSL-C 
fot; > 3/^ h_|$^-gg^^zi/<./u h<0'<y*r>?X 
ACCBAACBBOi^lUSii^^ J: 

IBB lfd6 ocoi$^^ (fc o t M4*BKfctt-Y 7h» 

-«4»t>^: rCo = 0. 68A (34- 
6Ett:0. 6 8 5Air4fffi-6lBfi : 0. 6 7 Kt<0 

ft*M) , rO=l. 2 5A (02-<^2fffi-6iaffi : 
1. 26A^OH-^2i-6Efi: 1. 23A£cOft 

*«) *ffli-ot »W^IIJ:9. ^Sl. 6 4 Aft 

*©*4:iR#lL5 5tAate>ft.5 () -turH^iCjSJB 

^t>fSrK=l. 5 2A (^: =^7'!JXA6Ett 
CO ft* IBIS 15 > A> 4f*P h ix X i ^ ft V > fz ^ - m*J ft A m 

[00 7 0] ft3b\ asftrt(c<a % si3 4 j- e^jft^3*t?* 

Lfc«^^ffl«(ct,»W^W(c»«ft3SI»36S#ffit"5 

(C^iJP^t-^C^^T^ftl^c^, tlstlEl.t LT^^l>i5 
H-effiBK(St«Sr^L^ 11 3 T*te^£)ftluE 

^ftA^coffi^SI: L-C«*4r*L^i/5S, ^±coj:9ft 

t> V ^A^^>^cO^ B B a(^'-CO^W(-(#l\ CT^Llia M 

^cot^^/j^.-&co^^co J: 9 M 9 o c £ t> K*^c-riaix 
ffi ft4^J ^ (cio t > t 1 11 ab x mm X fc o , 

[oori] 4, i. 5. m^it^muw^m 

y -3f^F-v*Kfk = ^<'U hCOm^(k^*I1]^ffi}l 
y- K4R*««Lfc 1 cmx 1 cmO»^ 

>^ hy- (CVJ (DM'fc^'rtitZr 
[0 0 7 2] mfiliS : j«S3 1 fi*%<OKOH*«iffi 
(C, L i OH • H 2 0 5r4 0 g/1 cOtb^T^tJD Lfcl) 
CO (2 O'CT'COtta 1 . 31g/l) 

Sffi > ffl^-* to-fr T jc^m S -fr , Stt fk L/ct) 

CO) 

#flStM : H g/H g O 

tf^l^f* : «»«fl[7&^+ 5 0 0mV*-?»3l Lfzix. 
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+ 70 OmV (»{bfl!!l) — 7 0 OmV (S tcWJ) 
T-*tSe »5lifKlmV/f> 

Sm^H6(C^fc a, b iS^ELfci ±Z 
t^lMSo:<!:5:^t c +6 0 0mVttifiJ: 

tc, KffclEflaf— ^ b«i-t^ffi(0»^k (TEH) (c^-r 

<£>0/j3 (^)V7f A|Cjt^T5 O — 1 0 OmVgg^ 4. 

ov^T J: < *n&;h/Ci**<D i HI £ %x. <b*io 0 
[0 0 7 3] 4. 2. = hmtfoy 

4. 2. 1. ttJfc«|& fflfi», «*Wfr£*»<3# 
«f 

■fo w*ottfcj; si-Eft^ ea«i o c ±970° * 

% J CPDSiM7 7 ^/Ha^T^ 4:, Na 0 6 
C o Oo (7r-Y/v#-§-3 0-1181) eoisMfr'** — 

0 J:<— &Lfc. fl :^Na 0 6 CoO 2 lt c. 
Fouassier*b7^J. Sol id State 
Chem. , 6 (1973) 532-537. M£5t^T 

a ^/i. hOie^J/^ACCB AA 

[0 0 7 4] SiC, 4. 1. 1. Kl*LfcO±:HIC;frffi 

9ttT:\ =3/</u hflj^-co-^'Ufi:*: i o 0 t Lfz*M&<DT 

^yliBUlEONa 06 Co0 2 r'(i^l\ l^'ili, husEO 
Na (U( C oOo^GgggfbH^/^U h (Co 3 0_,) £i§R 
fb^hL>£.^ (NaoOo) >OfteRlC«toTWfc. fc^r* 
fc5cD(c*tU *Eifc ="'<*< KRfbtty 7i5/3 -7KR-fb = '< 
* K *r fcfci 36 » f if .fc t" o £ < J3 i J co * >£ Tl# fc i> <D X fc * 
a»bt>«»T-#5 c fit, hBMfctty <0¥ 

^flfift^T/u* y &JR>T:*->«ir»H, 4. l. l . x 



[0 0 7 5] Se>C, Htfttty<D**ft*: 
^j£ffijg-f ofc<£\ 4. 1. 5. ICl*Lfctf>£:HCft 
ftX-V-J? V M>- (CV) (ctSDllfr 

fb*y3ft*** = ^/u httftttx i:H«(cffi*«ttS:W-r 

g:^:^iLt^^ s*=«^^ hRfbtty^ic:^ 

ll\ = httftttyli ra-=*-->*R{b = '^ hj 

[0 0 7 6] W±^#*fS*IL SS^^A hRfttty 
/j^ iSSilfcs'Vu hRfbfcx irtbtSLT cW*-[fii(7)ePfllE 

^Setfb^y t y TkBMb^'^u ho— Itfoe 

L^c 0 :ON a My — ^-^r^^Kfb^^^' MCOV> 
H3 4:Wi:«tt«3t«rlR*U X^lnli^TlHi: LTi 
7 tl^ L 9 ^O b°— ^ co 9 t» ttftWa*KAS*# < IS 

t>^) %tLt)&hb (*3) OiM^i^Oc 
[0 0 7 7 ] 
[^3] 



h 


k 


1 


dobs( A ) 


I/IOobs 


D 


0 


3 


5. 57 


100 


0 


0 


6 


2. 78 


10 


1 


0 


1 


2.42 


19 


1 


0 


2 


2. 35 


32 


1 


0 


5 


1. 97 


20 


1 


1 


0 


1.41 


13 



[0078] 4. 2. 2. fegkmrnizm-Tzmm 

fC!C4. 1. 4. {1^51 ^t, y-^-^r 

filti^:>^ :OS^c»l*(filA^afc3/<;l, 
h-S*^-i*pfe-='^<'U hCO^N'^^r>^Vj^ ACC B A 
A C B B com V m L HI 3 (c J: 9 RP^ L 
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3) ic^LfcffilBHB-'SM. 1.4. ttS^fcWt 
^fai^ff^T^St^i. ttl. 15A 

= 1. i6A (6 mm tms-wtLXtev % &mfti± 

[0 0 7 9] /^io. d 3 >IEflt ft^SO 

«i6i LTtf^^Lfc^ "T-e«C4. 1. 4. 

£ot\ ^ B B e W^ B B B ^)tf3t(C^^U9o, rtf>»*H 
**yW«i-egfT^4i^s, ^^,<ii .!rS7(DXilfil 
tfr t c ~^<£>3*^l±,<Ehgi> (o£t>, (*2) t (*3) 

^itay^ix-5o ss>k. 4. i. 4. -c^Lfctmss* 

(0 0 3) iOSWli, S^Wicte. £Pf 
[0 0 8 0] 5. y -^*->3M8Kfc3'</U htf>1SH*.i:iE 

tMit*E*J«:**.5aE*^* <kaMU*, (^J 

*4<HJ-Co (OH) oOcttlSctHfe^c 
A) , jao=i></u h coffin 3. o J: 9 t*<fc(c3tLfc 
fM&li = '</i' hcoflBS^ 3 . 0 J: 9 t,iS^(citi-5 r 4 

ftj&SjtJRH^/io-C *£b b b^O=>/</U k/iic^e^te 
#«tt£t*ofc<D£%;ie>ia.S c Z<Dtz£>. y-*-*v 

[0 0 8 1] i/i, y -^-^v7K^t=J/</u hcoiHttfb 
¥*»fiEI6&5lM±ig8 X^Zi'i. Z<om£<Dy/a 
v ;* x A CD*tt«^*ffi:(4 , f*3fcO /5 / j8 ^ai> * 
t 1 A letter 5 0-10 OmVlS, %.ttfo^7 h 

m^itmmmit. s. x^Ltzm%\%&ik<o®&\&mm 



fc«>, 2. officii (tKW?R c F > lc«t?«f -t- s tfcl») 

c *«»ft xM * W ic»5£ *s it tr r > 
**e :5U, y-^vTkSHb^^u h£atm#J£ 

[0 0 8 2] JL^JiOJ: ?IC N 3. X^lfcT/MyfS 

ffeffi*«ltta:iEis^»tt4, 4. -ew&^tcLfcy-a- 

^>*g£fb=3'</U hOig^tt^rd. W*tci§BJg-5l+-5n 

x, yrttxaiiaWJ:9, «itf*1i^iBv^lB-e«»S*i. 
X*lEl*ra**:Bl9JC^-*-«t KOHS$fbO 

N a OHg^fkl^ y v^KRIt^ ^./u h (Nal 

y -^^vTKg^fk^''^^ >) *(C/? -t^vMfL^^ 

[0 0 8 3] ^fc s y -^^rvTKStft:^-^ ^/KlMi"^> 
SC^*(C(L -t03ffi3tB«56**:K (NiOoJ 
i>cO^> x r.^.ili J ^ J ^«*9 N i (U5 K (l25 OOHit 

t-Tt)fn]^C0^ffifS3t5t : M (C0O0) 3 ^l ^liCo 
o.76 M o.25 OOH (M«K7J»N a Ol-^i-i-A*) 4r%^L' 
tl-tf, M/C oO-t/Ht*ii±IS-e3 3%4^ffl^^, 

^^1^4. 1. 1. ^4. 2. 1. fTWb^TfcuaaiB 

^fi'iy^2 0% (Stffl-tt) Xfeo/c c Sot, [Hi 
tb^/^ 2 0-33 %Sff co4SHic&n.tf. jEffi»tt i L 

[0 0 8 4] Sfc(c, 1. eoK»f^»»o»{t-C(i, 7k 

m^^mt^^^ h (tasdso. 2 ^ m> be 

(c^#t^) ^ tSf f bi* oic^fiotit cco^& 
SS-ft(c® LtzTKrt V 7 r - * ~ 7 i: i¥Z> b ^ 0 & 
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co (oh) oSSNitt (es-^tbssa^ 

[0 0 8 5] GS1fei?'j2) 

6. Co (OH) offNifHora 
ffl^^Co (OH) nSSN i fir ^TfOfit* 

3f ffi ft £ it fe:*«*R I - , T > * - T tK TigiK 

pH*:»|fiEL/£*se>*»{k-^ h 9 ^Ar^^fCjSTl, 

l ~ O^te-etff tU L fcTKBHfc— ^ Jr A- ffl«|*SW-S: 

[0 0 8 6] JW^T. «TEO*»{t^S'Jr^H«»:ffi J f- 
4: HEBE = ^ IcfiAL, zKKffc:*- h V C^tK 

^^h^tliJ^tCo (OH) 2 1(UIN i EHF-i: L 
fc e r w-e7K»{fc3^^- h<0«II*(COl^T«. Co 

(OH) 2««N ie^J8M(CSl--r$K«M*0 
ktm^S. 0lt%tft5J:5i:>l8Ltc flFSSLfcC 
o (OH) 2 ««eE^-«**Lfc«. K£$£*S:fTo 

[0 0 8 7] r r.-e#e>*i.fcc o (oh) i 

r.i:*\ ^Sm^-Ht^^ (SEM) ^Jzt/SifiS^rgfS 
It (TEM) co®^J: 9 5tBUfcc *7t. BtifOBE 
Ttt*ffiSHi*?i7m2/g-e*>ofc e 
[0 0 8 8] 7. Co (OH) 2 fSNiW»t5 

7. 1. Eft3S«0»|l! 

ftM, ±t£c0Co (OH) oKSNiSfC^ltgft 

Hit bilXl^X. MtK^oI ^7sf-i,^^v> Jr y 

ISA L fc*^ £H- 5 C fe^tMMBUIS 
5, 6 T^JSHc-^LfcJ: 5^£«OflEAP#J&9 ft-tf^ 
ti "C4o 9 , 1 ( c ffifg^'M £ 5£ t> i£ tsZ t fcX% 
o c 7 ii^Hn T\ 8<?V<^':7.< /u^ — SriiofcS**: 



5 C l l Ii7/^ y *JSffi4:S«rt(c»T-r4i»TP 

-c\ i 2(cAnfc9f**or/u^ y 

Ji^ic, a»fSJW{cJ:o-C-t<OHl*^|||fisti-5 c 4 
(cM^yv^Tv-^K^il, ^rfS^ia-Tl^Oo 17 

[0089] (jttRffl^KftMfaasM) m i i ic. it© 

fflHtffl^^ttlgl (lE]^5tjSlE»itte3S«) ^ 

tC^a^Ktt^o:,}:^^, 2 0(i 
^Sgf^(CjD^^^^9^tf^^t0^lll«T\ 2 1 
^^SriDSftf 5^:*^fc: — 2 2 Iii3lffl«i:HI*S: 

*r^-r ^ies. 2 7 teT^jj y tK^^^^-t^ib 
bhtPOc soiigfiff-e. 3 i <o#a«(ctt«E$ixr 

l-o c ^fc, 3 2 iSfJlTL ^i 

[0090] 7 . 2 . Snj&ttffcteaitf)** 

[0 0 9 1] *fW;M ( ^ 1 ^ i 2 (Olif- 

*lx.e>*i.fcvir try hiz i i o c Cco^^— ju^il-fr t 
t^§§p^^^?^l, ::i:co (oh) .ffiSNifei 1 
6. OkgriSALt Mcl2 4:SB»t, #fi/<*^ 
9iiBBt-^fc**^tt«-c. T v ^ - ^ ^ IS 3 J3 «t V ^ 3 

l J: f)7^ y *JgiK'£SKrticKALfc e ::^74 
^ y *»iR«aia4 5fift%^*st(t:^ y ^ 
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(m& &£fflu *<r>mT&it7 oo g t L/b c ^<o 

[0 0 9 2] ~£>JglX?I-c\ 1^^(1(5(^-/^^t^ 

/^J:9l:t, »fiffl 5 («tt»2 4 

5 0MHz) £B8*4L*asfe«^£tttt. ffiiHSH^SD 

ill 1 0 C C) (C*-e3tLfc c ^^^^^gcof 

[0 0 9 3] ttt^T. il^/9^i< t t h^. T 
9^3§rt(c£f[ J1*(*0. 0 1kg H2 o 

/kg dirair ) *my&/vtz c . z(oni»mmu^<om 

M3X^i4-feT^-Oo 
[0 0 9 4] :9LTtl6iaf:fiiTlj;gI^/^\ t£ 

-Cfcofc, r^&^Mo^ffiv'^ — h l 7 £ 9 tti 
[0 0 9 5] *«ffc# y ^A*«*Rottfct) (c* 

(ttiSflaoffittK; — Hutecoco (oh) 2 tttiiN 

[0 0 9 6] S-fTOftfC, RlttSl 9<Bfiffi^*ir;y 
MC8 0t:o»**«LTttf*rt*iS*U ::c*ft 
Wl-effll^fcOiWIlSCo (OH) : KiNitH9 
5 0gftXLfc c «lr>Tt!R#5i«2 3*:leHBS-t*\ t- 
* 2 1 , 5HHfl2 0, *5ia*»«3 1 Sr^ttS-frTtl 

fflofcRifflU*, j^AtfcCo (OH) 2f£!gN i S^-*r 



i$*KSr«.£Lfc* ^rt7;M!;*il«>ltll 2 5 
£*%<7P*BMfc;*7 y £A*igfl£*r(£JBU Pft^fili l o 
»Bt2 oogi Lfc. i*»Lttfos*r*copa(c:r^ 

y *»»rm^o*ffi(c8Bs u swat on^ic «t or 
it, £ e>«- 1 s^safttia^-eta^-^jiEiiis-fr, *qs 

[0097] *tt<t*y.^A*»»o«:fe9Jc* 

JifG^ifelc J; o T» 5>ti.fc A - D <OiEffiS«jKoK«H± 
& HMW 5 * . £HT tclE-T f^M 4: ffF«* 

Tltt^ttf , n-;U7^%il>tI^0. 7m 

T, 4ffi(O^SA-DlC^-t-o-^ Jr/HEffi*:(1?«! 

[ 0 0 9 8] ^tlib4ac0^^y/HEtl(COl^-r, tK^ 

*t/^u- ^ % 7 - 8 N^7KS*fb^7 y ^A^X^^i: L 
fLT^f) V «»?K*fBl\ ^*P^fife(dct9, 4X5 A 
f^X^ftfil 6 0 OmAh^y^r^-^iil 

[oo99] ®«»R#s<o«aiEia[* 

®Offa^»Ttfcti(HCo^t. *"f^c*u~h 1C 
mAT'l. 2 0^1^11, ft'Sl-- h 1 CmAtlM 

1 Qom^teta-c^&^-tt. 4 5 T Cco#ISmT 

JBJ , 2ilPp1 (l 3 ^) , 1+H (AM) coStK^.^L. 

*l.-€ r ii-#l 4 -5 ^-ffll-T ^te L /c, ft # « oltoc 
o^T, WTEll^-MCmAtl. 2 B^^tl^L, 
h 1 CmATH;?ili^lS/J s 1 . OVMSSt'S 
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[0100] -tli.^:ii-<OjE1Sffi«K(cov^T^)ffliB»* 

I 0 1 0 1 ] 
t*4] 





[%] 


[%] 


3 0(ffiJH) 


2MI(+M> 




A 


105.8 


99.7 


99.2 


98.4 


B 


105.9 


99.6 


99.3 


98.9 


C 


98.2 


99.2 


93.3 


90.6 


D 


99. 1 


98.2 


91.1 


88.5 



[0102] ^ nSW^±> LfcSJft:^ 

a-e»e>ti.fcjESffi»KA, bis, iteeftHc, dj: 

9 fcf»JfB*a s ifi5<* tollil 0 0% J: 9 t>*#<* 
ttA, BI2C, DJ:9 t>«ti.T*5t>, 
9 t— Bl6i±Lfcfc*£%;Le>*u InIP#lcA-D<offi4& 
i^P^b^itof:^, ±«5 4«^ffi^Kgi^*5J:Ufr 
* [0103] 9 . »5RWW 

* -r > ^»«f(csiiibt'«« $ ti -fce«He-¥- a - d <Dfe 

- 3 5 0 0 d ) £fflV*Ttt#RI«fc<c£<5< S'JfeSrUffi 
tfflvt- 1/ (;//^gCM-A12 8) (C+»ft* 

[0104] Ban • 36jfc#*3K :d/8 (ttffiiBH • 8 
r ^iSlgjt) , SCE (jEEMjfcBfc*) 
: DG5 

mm : i o< 

«H£S : i£f£^3 0mm U //^fivt-H^-? 
;/ Fv7>KM-A 1 2 7 <r(£W 

-A 1 2 9) *rffll^TBfe^Lfc c 

[0 10 5] EM*^? h>i*<D»IT&S**:BI l 2 (c^ 
1% ^ BB -v? « fe & JK ft R -r «r o £ R 9J S ia. * J6 W O S 
^Se^r A *5 J: B (2 * £*S (c *> fc. o TKJ^^iS < 

(ott)4ft;fefcoTW5<J , tt4 5 0nmtffi 

ft m T-Mfe i s&S'J $ ti. tz tt Kffitt R C (1 ( ' fc o S 



[0 10 6] rrr-JW±^J:5*fecotBS«:^-riSB^ 

( 1 ) sttsiei^otta-^jtSDifd. s biasa^/i- f 

(2) m&mf&-rz>^s<^ hmt^m^vtm 
[0107] *r (i) o^tticoi^Tfi'< 

Sa»-16oaiJ* (u--1f--lHlW : «:aKi».1Sff*:fiEfflJ , 

tt*B!«^jB9« (bet® . Tt&m^mffim. (se 

M) liJ:^*®^!^ iSi&ffirrSSMR (TEM) 

.>T1f (EPMA) (Cj:5e^*ii • l»C o^liTt^flg 
(7)®S%^ToAc c rc7)^, A-DT'^S^cOtji^ 

l a* mco^/</u httfl:»*cj:o-c^ffi^±«cttlI$i-L 

(1) ^)S6{cJ;5t)©t'|j:4< % (2) co^^ 

[0 10 8] fefymtt<D&<Dm^<DWMtfm^. 

(2) . irf£k>%m.^W&m%W>fo1rz>^'<>\, hRfbtt 

jS % te^-T 5 7t#), a - D -t ix-t'ia. ^ »fe g-^^r ^-<u 
^ h«CJ*»L. S^Tt4^&^ffil^TmMB^g^PJ^ 
L/c c rcOigm, fS«eat«OliliAi:BASt5tf»L 
< , A • B>C>D0»Ki:4?K Ife*:iLfcffi1*»S 
^A, Bm^tll), SfeCDClCtt-^T^SfS, P^^fe 

«^ttfliOiSi**:SttLX*5y. Hl2-e*LfcJ:54 

0 nmiS»iC»*;KJW*4. 0 %«±Offi*llI*:»ofc 
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<* p Buie Lfc«fea*^# %i\ z> t Lfc, 

[0 10 9] ^i^T^ie^ffil&KS^jFoKllji^rffMi- 

<0»Jl£*:fro*: c L*»L*^b. 3teiB<DJ;5U:EJ*flMI 

otttaUct^feofc^ E10riatt:*ItJt, 
-e*>6*ifcft=.y Jr/w»*4:Sfttfct>^ fctcot, & 

ft (c i 5 feo ane & l fc c 

[0 110] 9. 2. Ma/<;l, h BWt«KE>fW*r t *jft- 

•mmm i ^icEtfcs 9 -c. x*iei0rEira:Ei i -c&5 c 

/H4Bl3"efcSc HK£#J 1 <Ob # i^TTIi^ 
fiSrsAOu hK^bttx .cr*ISi-Oc 
[ 0 1 1 1 ] ®N a OHSSffcOy - ;^3r v*Kffc=»'<'U 

®C o O (OH) 
(3-1) &ia B B tttf>iSl%0 (t/jlWCoHO,) : 

^gLf:g, 8 0'Ct'l 5SBBSMRj&aiL-r»e>i'ifcR 

KflkL-c^&ay^L^xiftiHUffia'iriai 5 

(^^^MS!12. 9 8 t SftB $ ia.fc c 

[0 112] (3-2) j*IHitf>fi^fc<0 ("T^^^jS 
-C o OOH) : *EMfc=i/*/U h* 1 2 5 *8Kt 

t hy i>A*}giKic$aLyt:», 8 o'CT-6B#ra*DSi& 

ui*Et5 c teaSic**- R*LTrt»fc«M£LfcX 
IftEUffH^BIi S^TSlc-^-r, ^2 0 ; (4. 4 
A) (0 0 3) SlHl^Tt^^co^^^T 

>7hLT19 ; (4. 6 A) jH&i-Wl^ZtlX^Z 



fel+Mi^W^^^ 4:131 6 Hffifr'Ji 
2.9 1 i:5tBSii-/!:c 

[0 113] ®C o 3 0 4 : *Kfk=«^^ F£3 0li% 
y *A*Sffi<C*«Lfc». 1 0 0tf6 

iBIffiLfcKS-OXSREifriajlH 1 7T*>o 0 Co304£ 
L T— iRic rtTBg $ ixT t N 51*^0 I, co [ctt-< 5 > , 

utew i "ftcELfcaft^Cctsane-eia, * 

CO^'U h«tttt2. 6 2ifltB*ia.t, *»fk 
^ h y £^coft;b*; (c*BHfc# y 

[0 1 14] ±fB5oco^^</u hKfk^^r^^^a^i- 

LfttZZ* ^(Ott(±x t y iS(5lS»L< , x -y>u 
> v > z coHlTfcoTt, 0*9, y -^^r->7KS$fk^^< 

izm-r z> z .t m-±iwM b^^x^ v mtm^m^ 

[0 115] 2fc(C, y-5*"^-*>*K^3x</u 

ia.^*iWfeB-tcJ:-5K*t^^^ h^:Hl3, HI 1 4 

-e^>5fc^, ^col^SiLrii. 11 1 9(ctl5t^^-^J: 
JB**ffi-CR*rSti.fe*:a b ^Jt^^iig Lfc^fe 
b.i:/^^oTif^l^, ^ IT, R3tflE(0*#^ 

J: o i: , ^oKiR«Ojte^S(c*< StRR 

{c&K^ijCDbrjz^x) , lo^^II^i'ioi.c:^^^ 

^K«lflf*«fe»« (5 3 0 nm ) iCfcoifi^^^V 
y : KMn Tkigi'S-efen (*5Sia3t35 s H 

^T#^a (^cotftfe) »/M*jS*-?ti. 

J. Elect roc hem. Soc. , 13 
6 ( 1 9 8 9) 6 1 3 - 6 1 9. I:^^"CD. A. Co 
r r i ganfelt y - ^~^r > 7Rl*ft;^ y }r //ft* 4 
5 0nm (Hfe) <OW*{cafcl-^aiUflfil**), Ztl-TiS*: 

■ - mm m <o m®\%wm® ic* « £ *i * t ^ -c- fc o t . 

$ 6 (C y - ^^r v TKfitft;- y *r /U ^CO 4 fffiCO - y y /L-i 
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* h'Uffl^&tTofcttbfi, ±ELfcJS[»cj;oTR* 
4 5 0 n m08«(;M«^^)g*/j^il^ r. £ t # 9 . 

[0 116] EJLk<D%«£»4;t* **j£t»8B*-t?<Z) 

4 5 0 nmiSff(C^|R-»*B|0«1»»»a»(CS-^< 
»iR**s#fiE-rs fccoiWRUfcc r^KJfcfifliKftft 
7^*#Wc*!k t£»K«*ffilcJ:*±:. #Ct54 5 0n 

RI»{t;»(cefe^&J|[*iR4:i^5ft*t>fce)i-o L 
t, :ia.«l3, H 1 4 - CBJ*oflfcR*J5MS*<fc L 
"C^iWlC*Sia-5o $ fufBCDD. A. Corr 

i g a n fc-<tf#KfC.S;ttf, ^ 0>«S*li y - ^->*» 

[0117] £ bf--, sftfrta^A, B©g«7-<^> 

/U (HI 1 2 4 J (7)A, B) y — ^-4rv7kS6lk=i^</U h 

(OgW^^ h;u (H l 3*5 ±0131 4) <OS*t*^>fil 

y -h£±J*#£ Lfcl>CD 

^Lfcz, u, vf-iti^-To «t Oft 3. Offi£AT<DMit 

[oils] £Ac, ±Eoj:9(c. KSg-rMto^ 
httfk*ottfk«!Blc:S^±i:feoii, ttlkteaat 

LfcJ:5(c % Co (OH) 2 K8N i fil^ 

fkS IE ir {$ 2 o co^ ifc y ? a -fc x # JgffliJ S ft., I ^ft. <d 7 

oTHfk^ilfTS^Wj*** <ae{ki"5c fit, r.co 
[0119] tttscfflosiis^a (s^^i^t^m^ 

tt©-fofSlSl^^i\ Hot, to»cfl£5ffi^»fc>5S£ 
'<>u h««JB*^(caKcfc*tft»*T*Kfk-r5<OttE« 



[0 12 0] a±C5J:9.fc, ^0^T^Lfc®^fe(c 
cfcftl*\ Co (OH) 2 MNiliT(OSiI^M 

9. 3 mmw^L^^mn ^^21 

it, I CP5l*»*f«:*JfflLTS1*JlrtJC**$^-5r 
/i^y&JS WU^A^ol Wh^A) £>*£:SJ3e 
Lfc c *?-|ft:7*n — ^ nr^^-fif (EP 

MA) Tfffi*jrfi[^-^)B(frK«|RS:m-\ S^Ke^F-A. 

huEOI CPJg*5J"Wo»^-|II(i:. SSS^MLt^ 
5n/<;u h^k^rttc^W^ti ^T^u^; y ^MtOfi^r^ 

MlOO ,t L/ct#^. ^2 7 -C$>ofc. 

[0121] *»Mog^Rt£^Fco**-fk^^Sb 
Zmm-TZtc^ y-K»«r»«LfclcinXicm© 

^^7K^^>^hy~ (CV) cOffl'J^^rtTofc. 

: »ft3"lM*%<0KOH*jg?K(C, L i OH • 
HoO'lr 4 0 g/ 1 C0tt^T*^DU/t (2 0ttO 
tLffi 1 . 31g/l) 

: **8RK-&feA«" (*>b^lSA*JO*»fk^yir 

<£>) 

#Bgt£ : Hg/H g O 

t§^l^f+ : a««fir^€> + 6 0 OmVt-c^llf:ii 
+ 6 0 OmV (K^kffiO) - — 8 0 OmV (it7C» 
T'*tfi fl «5li*«3mV/& 
^lffl?aS : 2 0'C 

list- ^timii^-cfeoTKitfk— y ir/^Tct mm 
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* K 0^ O Jttfc^ A (C *5 V 5 = /u h fig f b1fc "CIS J£«c 
iS»Ue^C©tWlClt^-C5 0 - 1 0 OmVSS, 

v^rtH C3i»«:fT ofci: ^5, S4Mf*a^A£HU» 

[0122] io. *»9!SftKja^-<o«itt>jEai«rtt 
3 . 0 J: 9 t^<^(Citi--5r i:^^ 

*«Mb Ym<Dmm>& t> kM^mm&zm^ - 
box k> hmmmfj^ \ <c*s, :^ii^A, b 

iESco^iJffi^J; *; t>S< /^^Olt ffittJIfi^A, B co 
lilMWCo (OH) 2 SSNi^t^5ti6, 
Tco (l) , (2) ^M/j^iifcf^it^b^Oo 
[0 12 3] (1) »«!|-?*)6 3/U hKfb4fctf)#1& 



( 2 ) KfbtoaB#ice^^7K»{b= * jr/uBSf*^ 

[0 124] *fc, fiftWa^A, BOt6«JI*»J«-r 
3. 0««rfflx.-Btt«4^»fbSn-TV^4:B« £ «c. % 

nmcomtLm^co^^jv vmtmcit^x 5 0-10 

OmVSSE, *4*lRl^>7Ht^5fcit), 2. 0<ffi 
IKtt&ifiilST* 1 ! 1 Wic»7c^iltp ^ i: let 9 51 # tB 

[0 12 5] ^±(DJ:5{^ 8. -C^LfcTA^ y WW> 
J&^A, BOi£4M££l3\ Wlftl^il^o'it^r 
¥8- 1 4 8 1 4 5#t&*tjS{C»oaMaE«asfcSc # 
liSOTti^ fcSttllS-?- A -DOBET^iCtlTofc 

»?L»-Hjanea*4: (a 5) {d^-r 0 

[0126] 
[3c5] 







il[^6 0 A£i_k£> 


A 




18.5% 


B 




17. 9% 


C 




22. 5% 


D 


Jttfc«OK0Haq##BMfc 


19.7% 



[0127] m®)Wn+{zftteTZ>± 

mico^mm^co 2 o%w juries 6 0 A^±^?a 

fc*£0>E«#*>5 c (15) J: 9 W J: S 
*J6W^ftttItta^A, Bl*±EE«<ciitt 

E«ic»S-t- -5 J: 5*K»S:f^»U-Ct> Cii-liC o 
(OH) 2 K||N i fif S>5>V*(*-t<D«<B 

#3€9i*fe(i, 5feo^««f>{cE«l*i'ifcJ: 



[0 12 8] £7t, ^SW^tli 
[0129] 



Co (OH) 2 ti5?l 
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/u £ £ L ID m 1 ^tM^iiol)^) T h K> . 
[BSOIR^Hn] 

I Hi] i^<!fc=i^</u hisHb^x<ax^lE]tJT[H 

[82] h*»{fctt<OR«?JcJ:5aEfk4: n^/uh 

Attif<DtiE3;BI 
[0 4] aifOfft(.:f|3s a^b.^^^F^ 

[15] ctt««<o|Effc(cf5H5, A;fr££i|M^il^o|j8 

[H6] hS§{t:^x (DD-sC? U y?7Kfr?> 

* hi)- (CV) ^»fcixfc««-*fittt»EI 
[17] iS5efc3^/uhttft*y<OX4ftlEl*fia 
[IDS] ifcffc = Ymit^y (0^4 ^ V ypTfiA,?^ 

*h»— (cv) t?»e>ii./L«ii(t-fiffiEBittB| 
[U9] Y-^v*g£fi:=^/u h^tcjS-^-^vTKK 

11 

[IDi 0] lltfi«2{ci3its**W©RiS*«(0««Wf 
rail 

[ui i] m&mziz&ij&btmmt l-c^ej^sskb 

[Hi 3] ^ft&yfef+icj; ^SlffLfcy -^-^-vTKKfh: 

[Hi 4 ] &ytm&9Hc£ ijSJ$tf;NaSy-tH 
7KH£ft:^'</u hcoRfti*^? h>uH 

[Hi 5] 3lti£«2*T?f^«LfcCoO (OH) <DX*§ 
©JTrH 

[Hi 6] »*3RyfeH-ic:J:9jBy^LfcCoO (OH) go 

[Hi 7] 2 tfcc o304ox4Big#ria 



[Hi 8] »5tjHfe»HcJ:9ffl*LfcCo3O4C0SW^ 
^ h/uH 

[Hi 9] i£1ftR«fco««fc*r«3*H 

[H2 0] *tt«2^0S1*ire-?-A*5J:VC«)*^^ 

^7^^;^»hy- (cv) -e»e>ia.fc«je-«ta: 
ft^H 

1 v>^;y h*DfR*aS:«x.fe«» 
3 Tvx-*?J« 

5 i^Jillr 

6 ^lillf 

7 SN&n 

8 ^<i/7^;U^ — 

9 SMEU^:/ 
1 0 ?£iS£ft 
1 1 ST a 

1 2 >i7 

1 3 9tTy</^ 
14 

1 5 m&v 

1 6 *ett5t?sgff 

1 7 tfcfctiv^- h 

1 8 MSf* 

19 y 5, h & ffi ft r «isr> 

2 0 

2 1 t — * 

2 2 iE¥ 

2 3 tE#33« 

2 4 S%ffi 

2 5 2 jffiflcy X)V 

2 6 Ef 

2 7 

2 8 ^^^0^>7'l/7t~ 

2 9 '<#7 4 /U — 

3 0 fElf 

3 1 ftSLfil 

3 2 IgttKraStf 
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